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REMARKS/ARGUMENTS 

Claims 1, 3-19 and 21-27 are pending. Claims 1 and 10 are amended. Claim 27 is new. 
Support for the amendment to claim 1 can be found at least in the claim as originally filed. 
Support for the amendments to claim 10 and new claim 27 can at least be found in claim 10 as 
originally filed. Support for the amendment to the specification can be found at least in claim 1 
as originally filed. 

No new matter has been added. 

Remarks regarding the Election/Restriction 

The Examiner has withdrawn claims 25 and 26 from consideration because Applicant 
allegedly constructively elected the originally presented invention. The Examiner cites 37 CFR 
1.142(b) and MPEP 821.03 for reference. Applicant respectfully disagrees with the Examiner's 
restriction and with the citations used to justify said restriction. Because the instant application 
is a US national stage of a PCT application, the cited rules do not apply. The correct rules for the 
instant application is PCT Rule 13 wherein "unity of invention" is the determining standard for 
election/restriction requirements. Claims 25 and 26 share a least the combination of a), b), c) 
and d), and the ratio of poljrvinyl acetate to polyvinylpyrrolidone as a corresponding "special 
technical feature" and as such, the restriction is in error. Applicant respectfully requests 
withdrawal of the restriction and rejoinder of claims 25 and 26. 

Remarks regarding 35 USC §112 %2 

Claims 1, 3-19 and 21-24 stand rejected for allegedly being indefinite. Applicant 
respectfiiUy disagrees. 

The Examiner asserts that "[i]t is unclear what is meant by "facilitating delayed release."" 
Applicant directs the Examiner to Webster's Unabridged Dictionary of the English Language, 
page 690 for a definition of the term "facilitate" (attached hereto) - the ordinary meaning of the 
term. In this regard, Applicant respectfully asserts that the phrase "facilitates said delayed 
release" would be well understood by one of ordinary skill in the art based on the disclosure of 
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the specification and the art available at the time of filing, for example Webster's dictionary. 
Accordingly, Applicant respectfully requests withdrawal of this rejection. 

The Examiner also rejects claim 1 under §112 %2 because it allegedly lacks antecedent 
basis. Applicants asserts that the lack of antecedent basis alone does not render a claim 
indefinite under §1 12 f2 and this rejection is error and should be withdrawn (Energizer Holdings 
V. ITC, 435 F.3d 1366 (Fed. Cir. 2006)). Nonetheless, while neither agreeing with the 
Examiner's reasoning for nor the validity of this §112 f2, Applicant amended claim 1 to 
facilitate prosecution of the instant U.S. patent application. Accordingly, the rejection is moot 
and should be withdrawn. 

Claim 1 has also been amended to delete the phrase "low or high molecular weight." 

The Examiner also alleges that "it is not clear what constitutes a "formulated mixture" as 
opposed to a mixture that is not "formulated."" Applicant respectfully asserts that the phrase 
"formulated mixture" would be well known to one of ordinary skill in the art. Moreover, in the 
Office Action of 22 December 2005, the Examiner refers to the "instant formulation" (page 3) 
and the "formulation of Kolter" (page 3) when suggesting amendments. Additionally, on page 
4, in the context of dismissing Applicant's argument that Ortega does not teach, suggest or 
disclose a formulated mixture, such as in the instant claimed invention, the Examiner responds 
with the following: 

However, 4,837,034 is clearly directed to tablets which contain a mixture of many 
ingredients, which a person of ordinary skill in the art would consider to be a 
formulated mixture 

Applicant respectfiilly asserts that it is apparent fi-om the Examiner's comments alone 
that one of ordinary skill in the art would understand what a formulated mixture and thus, the 
rejection is moot. 

Further, Applicant provides guidance and cites references in the specification. For 
instance, on page 3, lines 17-21, Applicant describes the instant formulated mixture. Applicant 
also references US 5,490,990 wherein said cited art reference discloses in its examples 
formulated mixtures. 
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Accordingly, because the formulated mixture of the instant claimed invention would be 
well known to the skilled artisan, the rejection is in error and should be withdrawn. 
Claim 10 has been amended and the rejection for this claim is moot. 

Remarks regarding 35 USC §102 

Claims 1, 3-19 and 21-24 stand rejected for allegedly being anticipated by Kolter et al. 
Applicant respectfully disagrees. 

Anticipation can only be established by a single prior art reference which discloses each 
and every element of the claimed invention (See, RCA Corp. v. Applied Digital Data Systems, 
Inc., 730 F.2d 1440, 1444 (Fed. Cir. 1984)). "The identical invention must be shown in as 
complete detail as is contained in the patent claim" (Richardson v. Suzuki Motor Co., 868 F.2d 
1226, 1236 (Fed. Cir. 1989)). It is not enough, however, that the reference discloses all the 
claimed elements in isolation. Rather, as stated by the Federal Circuit, the cited art reference 
must disclose each element of the claimed invention "arranged as in the claim" (Council v. 
Sears. Roebuck & Co., 122 F.2d 1542, 1548 (Fed. Cir. 1983)). 

The Examiner alleges that the composition of Kolter et al. discloses the same amounts as 
that recited in the instant claims and therefore such claims are not novel. However, Applicant 
respectfiilly asserts that the of the instant claims under 35 USC § 102(b) is not proper. The 
requirements for anticipation with regard to ranges is discussed in MPEP §2131.03. In the case 
at hand, there are no examples disclosed in Kolter which are within the instant claimed ranges. 
The Examiner appears to rely heavily on the indication in Kolter that binder content is from 0.5 
to 20%. Therefore, the Examiner would allege there is overlap at the 20% range point with 
respect to the instant claims. In this regard, Kolter et al. also teaches, as indicated in column 2, 
lines 18-20, that "the binder content in the presentation is to be less than 20% by weight" 
(emphasis added). 

Such a slight overlap, if any at all, in one criterion of the claims is, given the totality of 
the circumstances, not sufficient for a proper anticipation rejection in this case. This is because 
the instant claimed range is from 20%o-80%, and therefore there is only at most, a slight overlap 
at one point of the range. However, the instant claims also require "water soluble polymers or 
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lipophilic additives." Kolter merely indicates 0-20% by weight of another water soluble or water 
swellable substance. Thus, no water soluble or water swellable substance need be added 
according to Kolter et al. Therefore, one of ordinary skill in the art would have to modify or 
choose amongst the ranges indicated by Kolter et al. in order to attempt to arrive at the claimed 
invention, and so one of skill in the art cannot immediately envisage the claimed invention. 
Consequently, Kolter et al. fails to teach to disclose each and every element of the instant 
claimed invention as arranged in the claims. 

Additionally, as Applicant asserted in the Office Action reply of 21 October 2005, The 
mixture of Kolter et al. is formulated in such a way that the resulting dosage forms show rapid or 
immediate release of the active ingredient. This rapid release is caused by the overall 
composition of the formulation which preferably only contains up to 15 % of the formulated 
mixture of polyvinyl acetate and polyvinyl pyrrolidone in combination with other additives. 
According to examples 3, 4, and 5 of Kolter et al, from 98.8 to 99.5 % of the active ingredients 
are released after 30 minutes. Accordingly, Kolter et al. fails to teach delayed release formulated 
mixture of the instant claimed invention and thus fails to anticipate the claims. 

For at least the reasons asserted above, Kolter et al. fails to teach, suggest or disclose 
each any every element of the instant claimed invention, as arranged in the claim. Consequently, 
Kolter et al fails to anticipate the instant claimed invention. Accordingly, Applicant respectfully 
requests withdrawal of the 102 (b) rejection. 

Remarks regarding 35 USC §103 

Claims 1, 3-19 and 21-24 stand rejected for allegedly being obvious in view of Kolter et 
al. in light of Ortega. Applicant respectfully disagrees. 

To establish prima facie obviousness, the Examiner must show in the prior art some 
suggestion or motivation to make the claimed invention, a reasonable expectation for success in 
doing so, and a teaching or suggestion of each Claim element {See, e.g., In re Fine, 837 F.2d 
1071, 5 USPQ2d 1596 (Fed. Cir. 1988); In re Jones, 958 F.2d 347, 21 USPQ 2d 1941 (Fed. Cir. 
1992); In re Merck & Co., Inc., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986); In re Royka, 
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490 F.2d 981, 180 USPQ 580 (CCPA 1974)). However, mere identification in the prior art of 
each element is insufficient to defeat the patentability of the combined subject matter as a whole 
(In re Rouffet, 149 F.3d 1350, 1355, 1357 (Fed. Cir. 1998)). Rather, to establish a prima facie 
case of obviousness based on a combination of elements disclosed in the prior art, the Examiner 
must articulate the basis on which it concludes that it would have been obvious to make the 
claimed invention {Id.). In practice, this requires that the Examiner "explain the reasons one of 
ordinary skill in the art would have been motivated to select the references and to combine them 
to render the claimed invention obvious" {Id. at 1357-59). This entails consideration of both the 
"scope and content of the prior art" and "level of ordinary skill in the pertinent art" aspects of the 
Graham test. 

Known compositions do not render an invention obvious simply because they could be 
combined; to establish a prima facie case of obviousness, the Examiner must provide a rationale 
for said combination. The mere fact that references can be combined or modified does not 
render the resultant combination obvious unless the prior art also suggests the desirability of the 
combination {In re Mills, 916 F.2d 680 (Fed. Cir. 1990)). Applicant respectfully asserts that 
there is no motivation to combine the cited art references the Examiner has used as a basis for the 
§ 103 rejections. 

Kolter et al. is directed to instant release or quick release preparations. These 
preparations are completely opposite to the delayed release preparation of the instant claimed 
invention. Therefore, one of ordinary skill in the art would not modify Kolter et al. to create a 
delayed release preparation, because it is directed to immediate release preparations. Even if 
adding a binder caused delayed release properties, one of ordinary skill in the art would have no 
motivation to do so, because Kolter et al. is directed to instant release preparation. 

However, the Examiner has taken the position that 1 hour, as in claim 1 of Kolter et al., 
suggests delayed release (Office Action 03 July 2006, page 5). Applicant respectfijlly asserts 
that the 0.1 to 1 hours claimed in Kolter does not suggest delayed release. The Examiner is 
directed to the reply filed 21 October 2005, and the document "General Information in Vitro and 
In Vivo Evaluation of Dosage Forms," page 1925, column 1, 4* full paragraph. In short the 
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reference states that quick release tests generally last from 30-60 minutes. Further, for testing 
modified release dosage, the same document indicates an early time point would be 1 to 2 hours 
to show that dose dumping is not probable. Because 1 to 2 hours is considered "early," a 1 hour 
maximum would be reasonable to suggest immediate release. Applicant respectfully asserts that 
because Kolter et al. is directed to immediate release preparations, one of ordinary skill in the art 
would fail to be motivated to make the combinations suggested by the Examiner to practice the 
instant claimed invention. 

Indeed, the combination of art references proposed by the Examiner changes the principle 
of operation of the instant claimed invention. If the proposed modification or combination of the 
prior art would change the principle of operation of the prior art invention being modified, then 
the teachings of the references are not sufficient to render the claims prima facie obvious {In re 
Ratti, 270 F.2d 810 (CCPA 1959)). 

The combination proposed by the Examiner would change the delayed release 
formulation of the instant claimed invention to one of immediate release. Consequently, the 
combination suggested by the Examiner would change the principle of operation of the instant 
claimed invention. Accordingly, a prima facie case has not been established and the rejection is 
moot. Withdrawal of the 103 rejection is hereby requested. 

Furthermore, regarding Ortega and Remington, the Examiner has alleges that it is 
obvious that by adding binder, one of ordinary skill in the art could optimize release rate. 
Moreover, the Examiner asserts that Remington "teaches that although a variety of material can 
be used as binders, the purpose of binders is nonetheless the same." Applicant respectfully 
directs the Examiner to Remington, 20* edition, pages 860-861 (attached hereto) which states, in 
part, the following: 

Agents used to impart cohesive qualities to the powdered material are referred to 
as binders or granulators. They impart a cohesiveness to the tablet formulation 
that ensures the tablet remaining intact after compression, as well as improving 
the free-flowing qualities by the formulation of granules of desired hardness and 
size. 

Applicant respectfully asserts that while the Examiner's statement that "the purpose of 
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binders is nonetheless the same," may be accurate, said purpose is "to impart cohesive quaHties." 
Simply modifying the amount of a randomly chosen binder does not impart delayed release 
properties. Accordingly, the combination of Ortega and Kolter et al. is improper and the 103 
rejection should be withdrawn. 
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Conclusion 

Applicants respectfully submit that the present application is in condition for allowance, 
which action is courteously requested. Please charge any shortage in fees due in connection with 
the filing of this paper to Deposit Account 14.1437. Please credit any excess fees to such 
account. 



Respectfiilly submitted, 
NOVAK DRUCE & QUIGG, LLP 

7j ~ "~ 
Todd R. Samelman 
Registration No.: 53,547 

Customer No.: 26474 

1300 Eye St. N.W. 
400 East Tower 
Washington, D.C. 20005 
Phone: (202) 659-0100 
Fax: (202) 659-0105 
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lets must have a number of additional attributes such as appearance 
hardness, disintegration ability, appropriate dissolution characteris- 
tics, and muformity, which also are influenced both by the method of 
preparation and by the added materials present in the formulation In 
the preparation of compressed tablets, the formulator also must be 
cognizant of the effect that the ingredients and methods of preparation 
may have on the availability of the active ingredients and, hence, the 
therapeutic efficacy of the dosage form. In response to a request by 
physicians to change a dicumarol tablet so that it might be broken more 
easily, a Canadian company reformulated to make a large tablet with a 
score, bubsequent use of the tablet, containing the same amount of drug 
substance as the previous tablet, resulted in complaints that larger- 
than-usual doses were needed to produce the same therapeutic re- 
sponse. On the other hand, Hterature reports indicate that the refor- 
mulation of a commercial digoxin tablet resulted in a tablet that 
although containing the same quantity of drug substance, gave the 
desired clinical response at half its original dose. Methods and princi- 
ples ttot can be used to assess the effects of exeipients and additives on 
drug absorption have been reviewed.=^-"-i5 See Chapters 38, 53 and 58 



TABLET INGREDIENTS 



In addition to the active or therapeutic ingredient, tablets 
contain a number of inert materials. The latter are known as 
additives or exeipients. They may be classified according to the 
part they play in the finished tablet. The first group contains 
those that help to impart satisfactory processing and compres- 
sion characteristics to the formulation. These include diluents 
binders, gUdants, and lubricants. The second group of added 
substances helps to give additional desirable physical charac- 
teristics to the finished tablet. Included in this group are dis- 
mtegrants, colors, and, in the case of chewable tablets flavors 
and sweetemng agents, and in the case of controUed-release 
tablets, polymers or waxes or other solubility-retarding 
materials. 

Although the term inert has been applied to these added 
materials, it is becoming increasingly apparent that there is an 
important relationship between the properties of the exeipients 
and the dosage forms containing them. Preformulation studies 
demonstrate their influence on stabihty, bioavailabiUty and 
the processes by which the dosage forms are prepared' The 
need for acquiring more information and use standards for 
exeipients has been recognized in a joint venture of the Acad- 
emy of Pharmaceutical Sciences and the Council of the Phar- 
maceutical Society of Great Britain. The result is called the 
Handbook of Pharmaceutical Exeipients. This reference now is 
distributed widely throughout the world. 



Diluents 



Frequently, the single dose of the active ingredient is smaU 
mid an inert substance is added to increase the bulk to make 
the tablet a practical size for compression. Compressed tablets 
ot dexamethasone contain 0.75 mg steroid per tablet; hence it 
IS obvious that another material must be added to make tablet- 
mg possible. Diluents used for this purpose include dicalcium 
phosphate, calcium sulfate, lactose, cellulose, kaohn, mannitol 
sodium chloride, dry starch, and powdered sugar. Certain di- 
luents, such as mannitol, lactose, sorbitol, sucrose, and inositol 
when present in sufficient quantity, can impart properties t«^ 
some compressed tablets that permit disintegration in the 
mouth by chewing. Such tablets commonly are called chewable 
tablets. Upon chewmg, properly prepared tablets will disinte- 
grate smoothly at a satisfactory rate, have a pleasant taste and 
feel and leave no unpleasant aftertaste in the mouth. Diluents 
used as exeipients for direct compression formulas have been 
subjected to prior processing to give them flowability and com- 
pressibility. These are discussed under Direct Compression, 
page 869. 



Most formulators of immediate-release tablets tend to use 
consistently only one or two diluents selected from the above 
group m their tablet formulations. Usually, these have been 
selected on the basis of experience and cost factors. However in 
the formulation of new therapeutic agents, the compatibihty of 
the diluents with the drug must be considered; eg, calcium salts 
used as diluents for the broad-spectrum antibiotic tetracychne 
have been shown to interfere with the drug's absorption from 
the GI tract. When drag substances have low water solubil- 
ity, it IS recommended that water-soluble diluents be used to 
avoid possible bioavailabiUty problems. Highly adsorbent sub- 
stances, eg, bentonite and kaoUn, are to be avoided in making 
tablets of drugs used clinically in small dosage, such as the 
cardiac glycosides, alkaloids, and the synthetic estrogens 
Ihese drug substances may be adsorbed after administration 
Ihe combmation of amine bases with lactose, or amine salts 
with lactose m the presence of an alkaline lubricant results in 
tablets that discolor on aging. 

MicrocrystaUine cellulose (Avicel) usually is used as an ex- 
cipient m direct-compression formulas. However, its presence 
in 5 to 16% concentrations in wet granulations has been shown 
to be beneficial in the granulation and drying processes in 
mmimizmg case-hardening of the tablets and in reducing tab- 
let mottling. ^ 

Many ingredients are used for several different purposes 
even within the same formulation; eg, com starch can be used 
m paste form as a binder- When added in drug or suspension 
term It IS a good disintegrant. Even though these two uses are 
to achieve opposite goals, some tablet formulas use com starch 
m both ways. In some controUed-release formulas, the polymer 
hydroxypropyhnethylcellulose (HPMC) is used both as an aid 
to prolong the release from the tablet as well as a film-former in 
the tablet coating. Therefore, most exeipients used in formu- 
lating tablets and capsules have many uses, and a thorough 
understanding of their properties and hmitations is necessary 
to use them rationally. 



Binders 



Agents used to impart cohesive qualities to the powdered ma- 
terial are referred to as binders or granulators. They impart a 
cohesiveness to the tablet formulation that ensures the tablet 
remmmng mtact after compression, as well as improving the 
free-flowing qualities by the formulation of granules of desired 
hardness and size. Materials commonly used as binders include 
starch, gelatin, and sugars such as sucrose, glucose, dextrose, 
molasses and lactose. Natural and synthetic gums that have 
been used mclude acacia, sodium alginate, extract of Irish 
moss, panwar gum, ghatti gum, mucilage of isapol husks, 
carboxymethy cellulose, methylceUulose, polyvinylpyrrolidone, 
Veegum, and larch arabogalactan. Other agents that may be 
considered bmders under certain circumstances are polyethyl- 
ene glycol, ethylcellulose, waxes, water, and alcohol 

The quantity of binder used has considerable influence on 
the characteristics of the compressed tablets. The use of too 
much binder or too strong a binder will make a hard tablet that 
will not disintegrate easily and will cause excessive wear of 
punches and dies. Differences in binders used for CT Tolbut- 
amide resulted in differences in hypoglycemic effects observed 
chnieally. Materials that have no cohesive quahties of their 
own will require a stronger binder than those with these qual- 
ities Alcohol and water are not binders in the true sense of the 
word, but because of their solvent action on some ingredients 
such as lactose, starch, and celluloses, they change the pow- 
dered material to granules, and the residual moisture retained 
enables the materials to adhere together when compressed. 

Binders are used both as a solution and in a dry form, 
depending on the other ingredients in the formulation and the 
method of preparation. However, several pregelatinized 
starches available are intended to be added in the dry form so 
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that water alone can be used as the granulating solution^ The 
same amount of binder in solution will be more effective than it 
it were dispersed in a dry form and moistened with the solvent. 
By the latter procedure, the binding agent is not as effective m 
reaching and wetting each of the particles within the mass of 
powders Each of the particles in a powder blend has a coating 
of adsorbed air on its surface, and it is this film that must be 
penetrated before the powders can be wetted by the binder 
solution. After wetting, a certain period of time is necessary to 
dissolve the binder completely and make it completely avail- 
able for use. Since powders differ with respect to the ease with 
which they can be wetted and their rate of solubilization, it is 
preferable to incorporate the binding agent in solution. By this 
technique it often is possible to gain effective binding with a 
lower concentration of binder. 

The direct-compression method for preparmg tablets (see 
page 869) requires a material that is not only free-flowing but 
also sufficiently cohesive to act as a binder. This use has been 
described for a number of materials including microcrystallme 
cellulose, microcrystalline dextrose, amylose, and polyvinylpyr- 
roUdone. It has been postulated that microcrystalUne ceUulose 
is a special form of cellulose fibril in which the individual 
crystaUites are held together largely by hydrogen bonding. The 
disintegration of tablets containing the cellulose occurs by 
breaking the intercrystallite bonds by the disintegratmg 

medium. , . , , i.- . 

STABCH PASTE— Com starch is used widely as a binder. 
The concentration may vary from 10 to 20%. It usually is 
prepared as it is to be used, by dispersing com starch m 
sufficient cold purified water to make a 5 to 10% wlw suspen- 
sion and warming in a water bath with continuous stirring 
until a translucent paste forms. It has been observed that 
during paste formation, not all of the starch is hydrolyzed. 
Starch paste then is not only useful as a binder, but also as a 
method to incorporate some disintegrant inside the granules 

GELATIN SOLUTION— Gelatin generally is used as a 10 
to 20% solution; gelatin solutions should be prepared freshly as 
needed and used while warm or they will solidify. The gelatin 
is added to cold purified water and allowed to stand until it is 
hydrated. It then is warmed in a water bath to dissolve the 
gelatin, and the solution is made up to the final volume on a 
weight basis to give the concentration desired. 

CELLULOSIC SOLUTIONS— Various cellulosics have 
been used as binders in solution form. Hydroxypropyhnethyl- 
cellulose (HPMC) has been used widely in this regard. Typical 
of a number of cellulosics, HPMC is more soluble in cold water 
than hot. It also is more dispersable in hot water than cold. 
Hence to obtain a good, smooth gel that is fi-ee from lumps or 
fisheyes, it is necessary to add the HPMC in hot, ahnost boiling 
water and, under agitation, cool the mixture down as qmckly as 
possible, as low as possible. Other water-soluble cellulosics 
such as hydroxyethylcellulose (HEC) and hydroxypropylceUu- 
lose (HPC) have been used successfiilly in solution as binders. 

Not all cellulosics are soluble in water. Ethylcellulose can be 
used effectively when dissolved in alcohol or as a dry binder 
that then is wetted vnth alcohol. It is used as a binder for 
materials that are moisture-sensitive. 

POLYVINYLPYRROLIDONE— PVP can be used as an 
aqueous or alcoholic solution, and this versatility has in- 
creased its popularity. Concentrations range from 2% and 
vary considerably. 

It will be noted that binder solutions usually are made up to 
weight rather than volume. This is to enable the formulator to 
determine the weight of the solids that have been added to the 
tablet granulation in the binding solution. This becomes part of 
the total weight of the granulation and must be taken into 
consideration in determining the weight of the compressed 
tablet, which will contain the stated amoimt of the therapeutic 
*gent. . . , , 

As can be seen by the list of binders in this chapter, most 
modem binders used in solution are polymeric. Because of this, 
the flow or spreadabiHty of these solutions becomes important 



when selecting the appropriate granulating equipment. The 
rheology of polymeric solutions is a fascinating subject m and of 
itself and should be considered for these materials. 



Lubricants 



Lubricants have a number of functions in tablet manufactiure. 
They prevent adhesion of the tablet material to the surface of 
the dies and punches, reduce interparticle friction, facilitate 
the ejection of the tablets from the die cavity, and may improve 
the rate of flow of the tablet granulation. Commonly used 
lubricants include talc, magnesium stearate, calcium stearate, 
stearic acid, hydrogenated vegetable oils, and polyethylene gly- 
col (FIG). Most lubricants, with the exception of talc, are used 
in concentrations below 1%. When used alone, talc may require 
concentrations as high as 5%. Lubricants are in most cases 
hydrophobic materials. Poor selection or excessive amounts 
can result in waterproofing the tablets, resulting in poor tab- 
let disintegration and/or delayed dissolution of the drag 
substance. ■ ui iv. 

The addition of the proper lubricant is highly desirable ii tne 
material to be tableted tends to stick to the punches and dies. 
Immediately after compression, most tablets have the tendency 
to expand and will bind and stick to the side of the die. The 
choice of the proper lubricant will overcome this effectively. 

The method of adding a lubricant to a granulation is impor- 
tant if the material is to perform its function satisfactorily. The 
lubricant should be divided finely by passing it through a 60- to 
100-mesh nylon cloth onto the granulation. In production this 
is called bolting the lubricant. After adding the lubricant, the 
granulation is tumbled or mixed gently to distribute the lubri- 
cant without coating the particles too well or breaking them 
down to finer particles. Some research has concluded that the 
order of mixing of lubricants and other excipients can have a 
profound effect on the performance of the final dosage form. 
Thus, attention to the mixing process itself is just as important 
as the selection of lubricant materials. 

These process variables can be seen in the prolonged blend- 
ing of a lubricant in a granulation. Overblending materially 
can affect the hardness, disintegration time, and dissolution 
performance of the resultant tablets. 

The quantity of lubricant varies, being as low as 0.1% and, 
in some cases, as high as 5%. Lubricants have been added to 
the granulating agents in the form of suspensions or emulsions. 
This technique serves to reduce the number of operational 
procedures and thus reduce the processing time. 

In selecting a lubricant, proper attention must be given to 
its compatibiUty with the drag agent. Perhaps the most widely 
investigated drag is acetylsahcylic acid. Different talcs varied 
significantly the stability of aspirin. Talc with a high calcium 
content and a high loss on ignition was associated writh in- 
creased aspirin decomposition. From a stability standpoint, the 
relative acceptability of tablet lubricants for combination with 
aspirin was found to decrease in the following order: hydroge- 
nated vegetable oil, stearic acid, talc, and alumiuum stearate. 

The primary problem in the preparation of a water-soluble 
tablet is the selection of a satisfactory lubricant. Soluble lubri- 
cants reported to be effective include sodium benzoate, a mix- 
ture of sodium benzoate and sodium acetate, sodium chloride, 
leucine, and Carbowax 4000. However, it has been suggested 
that formulations used to prepare water-soluble tablets may 
represent a number of compromises between compression effi- 
ciency and water solubility. While magnesium stearate is one of 
the most widely used lubricants, its hydrophobic properties can 
retard disintegration and dissolution. To overcome these wa- 
terproofing characteristics, sodium lauryl sulfate sometimes is 
included. One compound found to have the lubricating proper- 
ties of magnesium stearate without its disadvantages is mag- 
nesium lauryl sulfate. Its safety for use in pharmaceuticals has 
not been established. 



